Employing a two-by-two factorial design that manipulates whether dictator groups are single or mixed-sex and whether procedures are single or double-blind, we examine gender effects in a standard dictator game. No gender effect was found in any of the experimental treatments.
Introduction
Numerous experimental and theoretical studies have examined and analyzed other-regarding versus self-interested behavior (e.g., Bolton and Ockenfels, 2000; Camerer, 2003; Fehr and Schmidt, 1999; Rabin, 1993) . To date, extensive evidence suggests that people are not indifferent to the welfare of others, even to anonymous strangers, particularly when their choices directly determine other people's outcomes (e.g., Charness, 2000; Charness and Rabin, 2002 ; for an excellent recent survey on other-regarding behavior see Cooper and Kagel, 2009) . A well-known and widely employed experimental framework that highlights the role of distributional otherregarding preferences is the dictator game (e.g., Forsythe et al., 1994; Kahneman, et al., 1986) .
In this game, one of the two parties is randomly assigned to be the "dictator" and endowed with a sum of money, $X. The dictator is allowed to give the other party, the "recipient," any amount of money, $Y, where 0 Y X, at the dictator's own choosing. The recipient makes no decision, but simply receives whatever is given to him/her. Since the recipient has no power to influence the dictator's decision, this game effectively removes any strategic motivation to behave in an apparently altruistic manner.
Within the large dictator-game literature, gender has been studied to determine whether one sex is more generous than the other. The most dramatic and impactful finding comes from Eckel and Grossman (1998) (EG hereafter) . In a carefully designed study, they find that under doubleblind procedures, women give away twice as much as men (16% versus 8% of the endowment).
This result, which supports the conventional wisdom that women are more generous than men, has received much attention from both economists and other social scientists and has been cited widely since its publication.
1 In contrast, Bolton and Katok (1995) (BK hereafter) find no gender effects (12% versus 11% of the endowment for women and men respectively). 2 Other studies also provide mixed and ambiguous results (e.g. Andreoni and Vesterlund, 2001; Cox, 2002; Cox and Deck, 2006; Ben-Ner, et al., 2004; Dufwenberg and Muren, 2006; Song et al., 2004) , though the experimental settings in these papers are somewhat different from the standard dictator-game setting used in EG and BK. Two recent survey articles summarize the large and growing literature on gender differences in economic behavior (Croson and Gneezy, 2009; Eckel and Grossman, 2008) .
A closer look at EG and BK reveals that there are notable methodological differences between these two papers. Specifically, while EG used single-sex groups in its dictator sessions and adopted a double-blind procedure, BK used mixed-sex dictator groups and a single-blind procedure. Thus, it is unclear whether the source of the different gender results was the singleversus mixed-gender dictator groups, the single-versus double-blind procedures, or some other factor. In this study, we intended to identify the source of this discrepancy by means of a two-bytwo factorial design that manipulates whether dictator groups are single or mixed-sex (henceforth ss or ms) and whether procedures are single-or double-blind (henceforth sb or db). 3 In light of the results, we ultimately chose to run three of the four treatments that make up the complete factorial design: ss-sb, ms-sb, and ss-db.
EG themselves stressed the importance of their double-blind setting, arguing that it "removes risk, the possibility of gender-related subject interactions, and the experimenter effect" (p. 732).
We conjectured that sitting in a room in which all other decision-makers were of the same gender might also have important effects through gender priming. There is a large psychological literature on gender priming. For example, Shih et al. (1999) demonstrate that Asian-American women perform better on a mathematics test when their ethnic identity is activated and worse when their gender identity is activated than a control group. They argue that the activation of cultural and gender stereotypes is responsible for these results. In Shih et al. (1999) , the priming occurs through questionnaires that ask either gender-or ethnic-related questions. We hypothesized that sitting in a room with others, who are all of the same gender, might have a similar effect, especially as this is not likely to occur through random chance.
To our surprise, no gender effect was found in any of the experimental treatments. Moreover, neither single-versus mixed-sex groups nor level of anonymity had any impact on either male or female behavior.
Experimental Design and Procedures
Twenty four experimental sessions took place at the University of Canterbury in New
Zealand in 2009 with 764 undergraduate students serving as subjects. The recruited dictators, but not the recipients, had never previously participated in an economics experiment. Dictator sessions and recipient sessions were run separately. The recipients were recruited for sessions which took place after the dictator sessions in a different classroom. This was done to ensure that the dictators and recipients did not run into each other on the way to the experimental sessions.
Each experimental session lasted about 30 minutes including the initial instruction period and the payment of subjects. The subjects earned on average 15 New Zealand Dollars (NZD), part of which was a 5 NZD show-up fee.
4
At the beginning of a session, upon entering the classroom, subjects were free to choose any seat. Each subject was provided with a copy of the instructions, which were identical for all subjects in the session. The instructions were then read aloud by the male experimenter who was the only non-subject person present in the classroom. Subjects were informed that the size of the pie was 20 NZD and dictators were instructed that they could choose one of six options from 4 The adult minimum wage in New Zealand at the time of the experiment was 12 NZD per hour.
giving 0 to10 NZD to the recipient in 2 NZD increments. 5 The instructions were also projected on a screen. Any questions were asked and answered privately.
In the two sb treatments, the experimenter distributed decision sheets to dictators along with large manila envelopes. Once the dictator made a decision by circling one of the six available options, s/he was asked to place the decision sheet in the envelope provided to keep his/her decision private. Then the dictators were asked one by one to approach the payment desk outside the classroom where they were privately paid their experiment earnings plus the show-up fee. In the ms-sb treatment, the experimenter noted the dictator's gender on a separate sheet of paper which was not visible to the subject being paid. In the recipient sessions, the large manila envelopes were placed in a box. The recipients were asked to approach the payment desk one-byone, and to draw a manila envelope from the box. They were then paid according to the decision indicated on the decision sheet inside the envelope.
In the ss-db treatment, the dictators were asked to go one by one to a private decision room to make their decision in complete privacy. On the way to the decision room, each dictator was given a small envelope containing ten two-dollar coins and a large manila envelope. 6 The subjects were instructed to take out between five and ten two-dollar coins (thus having six options) and place them in their wallets, pockets, purses etc., leaving the rest for an anonymously paired recipient. They were then asked to put the small envelope in a larger manila envelope and place it in the box outside the decision room. This procedure ensured that neither the experimenter nor anybody else learned what decisions were made by individual subjects. All subjects received a show-up fee after they exited the decision room. As the db sessions were either all-male or all-female, there was no need to note the gender of the dictators. In the recipient sessions, the large manila envelopes containing small envelopes with the two-dollar coins (if any) were placed in a box as in the sb sessions. The recipients were asked to approach the payment desk one-by-one and to draw a manila envelope from the box. It was stressed by the experimenter that recipients could not touch more than one envelope when making their selection. This was to avoid having subjects choose envelopes based on their weight. Once the recipients selected an envelope, they kept the two-dollar coins (if any) that were in the small envelope and received a show-up fee. Table 1 Insert Table 1 about here
Results
As summarized in Table 2 , using Mann-Whitney ranking tests and parametric two-sample t-tests, no gender difference was found in any of the three treatments. Moreover, using a binary measure of whether a dictator gave away a positive amount or not as the dependent variable and gender as the independent variable, logit regressions did not yield any significant gender effect in any of these three treatments either.
Insert Table 2 about here
Next, we examined whether gender-priming influenced the other-regarding behavior of men or women. Adopting the same statistical procedures as above, we did not find any significant differences for either men or women between the ss and ms treatments. Similarly, we examined whether our manipulation of anonymity had any impact on other-regarding behavior for either men or women, and found no significant effects.
Given that no treatment effects were found, we pooled the data from all three treatments together to allow for greater statistical power for the gender effect analysis. The average amount given away was $3.08 (15%) for men and $3.57 (18%)for women. A parametric t-test of the hypothesis that the two averages are equal yields a two-tail p-value of 0.248. A non-parametric
Mann-Whitney ranking test of the hypothesis that the two distributions are the same yields a twotail p-value of 0.268. Lastly, a binary logistic regression of the probability of giving away any positive amount showed that gender did not have any significant impact either, with a p-value of 0.387.
Discussion
In this study, we were unable to explain the reason that EG found females to be more generous than males, while BK did not. Instead, our results seem to support the BK finding, even in the ss-db treatment that most resembles the EG study. Of course, there are differences between our study and that of EG. We use New Zealand university undergraduates rather than American undergraduates. Owing to the non-existence of low-denomination paper currency in New Zealand, we implement the double-blind treatment in a different manner. Following BK, we do not permit our dictators to give away more than half of their endowments. However, attitudes toward gender in New Zealand appear to resemble those in the United States, our db treatment provides complete anonymity, and in EG, only one subject, a male, gave away more than half of his endowment. Cooper and Kagel (2009) note that "results from dictator games are sensitive to a variety of seemingly innocuous variations" (p. 29). However, if the finding that women are more generous than men depends on such design features, it is difficult to maintain that it represents "a baseline difference in men and women" as EG concluded (p. 733). While this conclusion seemed appropriate and warranted given the results of their well-designed study, good science requires replication and robustness checks. Inability to replicate demands reconsideration of earlier conclusions. This is particularly important when the conclusion feeds into a common popular stereotype and has made such a deep impression, evidenced by the number of citations EG has received.
After completing this paper, we became aware of a related study by Boschini et al.
(2009). Like us, they explore the role played by different experimental settings of the dictator game in eliciting apparent gender differences in generosity. They also examine gender priming, doing so in two ways: first, they ask subjects to specify their gender either on the first or last page of a questionnaire; second, some sessions are single-sex, while others are mixed-sex. Only an administrator, who was not otherwise involved in the experiment, observed the earnings of the subjects. They found women to be more generous than men only in their gender-first, mixed-sex treatment. Since EG used single-sex groups and did not prime their subjects by means of a questionnaire, these results, while interesting and provocative, cannot explain the differences between EG and BK.
The lesson in all this is that the jury is still out on gender differences in generosity. More evidence and replication is required before we can confidently distinguish between a corroborated conclusion and either type-1 or type-2 statistical error. Thank you for coming. Each of you will receive a $5 show-up fee, to be paid in cash at the end of the session. You will now have a chance to earn additional money.
The purpose of this session is to study how people make decisions in a particular situation. From now until the end of the session, unauthorized communication of any nature with other participants is prohibited. If you violate this rule we will have to exclude you from the experiment and from all payments. If you have a question, please raise your hand and we will come to you to answer your question privately.
During the session you will participate in a game that gives you the opportunity to earn money. The game concerns two players, Player A and Player B. In the game, Player A chooses one of the six available options. Each player then receives the payment specified in the chosen option. Thus, the option Player A chooses will determine his/her payment as well as that of the player B he/she is matched with. The game is played only once. Here are the 6 options. Every participant has been assigned randomly to a role. Everyone in this room is a Player A. Each of you in this room will be randomly paired with a Player B in another room. You will not be paired with anyone in this room during the experiment. This experiment is structured so that no one, neither the experimenters nor the other subjects nor anyone else will ever know the personal decision or earnings of anyone in the experiment. This is accomplished by the following procedure.
As a Player A, you will be given a small envelope with ten $2 coins. Then, one at a time, you will go to a decision room, which is just down the hallway. Once there you are asked to make your decision in complete privacy. You will take out as many of the $2 coins as you wish to keep and put them away. You will leave the $2 coins that you want to give to Player B in the small envelope. Then you will put the small envelope in a manila envelope which will be provided in the decision room, and place it in the box outside the decision room. This procedure ensures that neither the experimenter nor anybody else learns your decision.
After you have made your choice, you will be privately paid a $5 show-up fee. You will also keep your earnings from the game. Each Player B will see the choice of the Player A he/she has been matched with. Each Player B will then be paid a $5 show-up fee plus his or her earnings from the game. Once you have been paid you are free to leave. Thank you for participating. Are there any questions?
Thank you for coming. Each of you will receive a $5 show-up fee, to be paid in cash at the end of the session. You will now have a chance to earn additional money.
During the session you will participate in a game that gives you the opportunity to earn money. The game concerns two players, Player A and Player B. In the game, Player A chooses one of the six available options. Each player then receives the payment specified in the chosen option. Thus, the option Player A chooses will determine his/her payment as well as that of the player B he/she is matched with. The game is played only once. Here are the 6 options. Every participant has been assigned randomly to a role. Everyone in this room is a Player B. Each of you in this room will be randomly paired with a Player A in another room. You will not be paired with anyone in this room during the experiment.
Players A were given a small envelope with ten $2 coins. They could take out as many of the $2 coins as they wished to keep and left the $2 coins that they wanted to give to Player B in the small envelope. These small envelopes were put in a manila envelope to make them indistinguishable. As a Player B, you will see the choice of your randomly matched Player A.
We will ask each of you to go one at a time to draw a manila envelope with Player A's decision inside. After you have selected an envelope, please proceed to the payment desk just outside the room. You will then be privately paid a $5 show-up fee plus your earnings from the game. Once you have been paid you are free to leave. Thank you for participating. Are there any questions?
Instructions for Players A
During the session you will participate in a game that gives you the opportunity to earn money. Immediately upon completion of the session we will pay you your total game earnings in cash. Earnings are confidential: only you and the experimenter will know the amount of money you make.
The game concerns two players, Player A and Player B. In the game, Player A chooses one of the six available options. Each player then receives the payment specified in the chosen option. Thus, the option Player A chooses will determine his/her payment as well as that of the player B he/she is matched with. The game is played only once. Here are the 6 options. Every participant has been assigned randomly to a role. Everyone in this room is a Player A. Each of you in this room will be randomly paired with a Player B in another room. You will not be paired with anyone in this room during the experiment. You will not know your partner's identity, nor will they know yours. Furthermore, these identities will not be revealed after the session is completed.
As a Player A, you will be given a Decision Form. Please indicate the option you wish to choose by circling it on the decision form. After you have made your choice, you will be privately paid a $5 show-up fee plus your earnings from the game. Each Player B will see the choice of the Player A he/she has been matched with. Each Player B will then be paid a $5 show-up fee plus his or her earnings from the game.
When you are finished please wait quietly. We will ask each of you to go one at a time to the payment desk just outside the room where you will be paid privately. Once you have been paid you are free to leave. Thank you for participating. Are there any questions?
The game concerns two players, Player A and Player B. In the game, Player A chooses one of the six available options. Each player then receives the payment specified in the chosen option. Thus, the option Player A chooses will determine his/her payment as well as that of the player B he/she is matched with. The game is played only once. Here are the 6 options. Every participant has been assigned randomly to a role. Everyone in this room is a Player B. Each of you in this room will be randomly paired with a Player A in another room. You will not be paired with anyone in this room during the experiment. You will not know your partner's identity, nor will they know yours. Furthermore, these identities will not be revealed after the session is completed.
Players A were given a Decision Form. After a Player A had indicated his/her choice on the form, the experimenter paid him/her a $5 show-up fee plus his/her earnings from the game. As a Player B, you will see the choice of your randomly matched Player A.
We will ask each of you to go one at a time to draw an envelope with Player A's decision inside. After you have selected an envelope, please proceed to the payment desk just outside the room where you will open the envelope. You will then be privately paid a $5 show-up fee plus your earnings from the game. Once you have been paid you are free to leave. 
